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Fig. 27.9 Ring model for Design Problem 27.6. 


Solution 

Because of symmetry with respect to the AC diameter, it is sufficient to analyze one-half 
of the ring, such as ABC . Angle 0 can be smaller or greater than a, as shown in the 
sketch. For the portion of ring BC(0 < a), 

Mi = FR(l — cosd) 

For the portion AB{6 > a), 

M 2 = FR{1 — cos 0) — PRsin(9 — a) 

The condition for finding the redundant quantity F is given, as before, by the following 
expression. 
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On integration and substitution of the foregoing limits, the equation is solved for F to 
give 


F = —[2(1 + cos a) + (7r — a) sin a] 
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It should be noted that this equation is applicable only to a values varying be¬ 
tween zero and 7r/2, since at a = 7t/2, vertical reaction at the fixed end must vanish 
for cos(7r/2) = 0. At the same time, the value of the pin reaction is F = (4 + tv)P/6tt, 
or approximately F =* 3P/8. When, on the other hand, a becomes rather small, verti¬ 
cal reaction tends to the value of 2 P, and the force on the pin approaches F = 4P/37T. 
The maximum force on the pin can be found from solving dF/da = 0, which gives tan 
a — (tt — a)/3. This should correspond to P = 0.54P. Surprisingly, however, the force on 
the pin indicates only small variations for a range of a between zero and 90°. ♦ 



